




















model	 takes	 thousands	 of	 operating	 conditions	 derived	 from	 a	 numerical	model	 to	 predict	 the	 performance	 of	 the	 system.	 This	 predictive	 tool	 directly	 correlates	 the	main	 operating	 parameters	 with	 the	 performance











































































































desiccant	and	evaporative	cooling-assisted	system	to	a	single	stage	one	and	found	that	 the	primary	energy	consumption	 is	17.4%	lower	while	thermal	and	primary	coefficients	are	41%	and	20%	higher	 in	the	 liquid	desiccant	and
evaporative	cooling-assisted	system.	Guo	et	al.	[13]	performed	a	hybrid	method	combining	the	electrodialysis	and	thermal	regeneration	method	for	liquid	desiccant	dehumidification	and	found	electrodialysis	accounted	for	85%	of	the
total	energy	consumption	of	liquid	desiccant	regeneration.	Song	et	al.	[14]	detected	the	hidden	relationship	between	the	heating	and	cooling	sources	and	the	air	states.	Ali	et	al.	[15]	simulated	different	components	of	a	liquid	desiccant
based	 dehumidification	 system	 for	 greenhouse	 cultivation.	 The	model	 is	 found	 out	 to	 be	 effective	 in	 removing	 the	moisture	 created	 by	 the	 crops	 inside	 the	 greenhouse.	 Das	 and	 Jai	 [16]	 developed	 a	model	 for	 liquid	 desiccant
dehumidification	applications	in	which	the	maximum	deviations	of	±20%	was	observed.
Study	of	literature	revealed	that	the	current	numerical	and	experimental	data	are	limited	to	the	narrow	data	scales.	Such	limitation	obstructs	implementation	of	solar/waste	energy	driven	dehumidification/regeneration	cycle	in
real-life	 scenarios	where	multiple	 parameters	 vary	 simultaneously.	 The	 substantially	 high	 cost	 of	 constructing	 the	 experimental	 rigs	 for	 testing	 and	 analysis	 of	 these	 systems	 brings	 up	 further	 obstacles	 in	 exploring	 the	 system.
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[2,10],	were	selected.	Temperature,	relative	humidity	and	 flow	rate	of	process	air,	 temperature	of	regeneration	air,	 length	of	 the	desiccant	bed,	solar	radiation	 intensity	and	operating	time	are	operating	parameters;	and	moisture
extraction	efficiency	as	the	performance	factor	of	dehumidification	process	and	moisture	removal	efficiency	as	the	performance	factor	of	regeneration	process	are	the	selected	performance	parameters.	To	concentrate	the	model	on
























Tp	[ᵒC] RHp	[-] Tr	[ᵒC] u	[m/s] Ld	[m] I	[W/m2] th	[hr]
25 0.6 20 1 1 0 1
27.5 0.678 70 1.5 2 600 2
30 0.75 75 2 3 1200 3
32.5 0.825 80 2.5 4 1800 4





























α θ a b α θ a b
1 −4763.82 13.7 0.23 0.0024 −25,253.13 19.4 0.91 0.003
2 3456.32 0.6 –- –- 47,221.24 0.6 –- –-
3 −12,140.8 2.36 –- –- −16,611.46 4.78 –- –-
4 −5001.25 3.61 –- –- 12,841.15 1.00E-10 –- –-
5 2408.33 96.7 –- –- −15,837.75 11.38 –- –-
6 −6672.55 1319.62 –- –- 8161.87 896.72 –- –-
7 −2705.09 1.74 575.37 0.86
⋮ ⋮ –- –- ⋮ –- –- –-
4319 6695.32 –- –- 1325.65 –- –- –-














RSME MAPE R2 RSME MAPE R2
Training 0.012 0.11 1 0.03 0.25 0.98
Testing 0.045 0.21 0.98 0.082 0.39 0.97
3.3	Application	of	the	gpr	GPR	based	model


































N Tp	[ᵒC] RHp	[-] Tr	[ᵒC] U	[m/s] Ld	[m] I	[W/m2]
1 25 0.6 20 1 1 600
2 26 0.7 20 2 2 1200
3 27 0.8 20 3 3 1800
4 28 0.9 70 4 4 0
5 29 0.6 80 1 5 0
6 30 0.7 90 2 1 0
7 31 0.8 20 3 2 1200
8 32 0.9 20 4 3 1800
9 33 0.6 20 1 4 600
10 34 0.7 20 2 5 1200
11 35 0.8 20 3 1 1800
12 36 0.9 20 4 2 600
13 37 0.6 20 1 3 1200
14 38 0.7 20 2 4 1800
15 39 0.8 20 3 5 600


















process	 air,	 temperature	 of	 the	 regeneration	 air,	 length	 of	 the	 desiccant	 bed,	 solar	 radiation	 intensity	 and	 operating	 time	 of	 the	 system	 and	 the	 selected	 performance	 parameters	 were	 moisture	 extraction	 efficiency	 for	 the
dehumidification	cycle	and	moisture	removal	efficiency	for	the	regeneration	cycle.	The	model	was	tested	by	a	numerical	model	and	was	evaluated	by	three	common	metrics.	The	maximum	RSME	and	MAPE	were	0.045	and	0.21	for
moisture	extraction,	and	0.082	and	0.39	for	moisture	removal	efficiencies,	respectively;	and	the	lowestR2	was	0.97.	The	developed	GPR	model	was	employed	to	study	the	effect	of	four	operating	parameters	on	performance	of	the
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